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ABSTRACT 

The study examined the effect of limestone-urea mixture (LU) supplementation with different nitrogen (N): non fiber 

carbohydrate (NFC) ratio in the diet on feed digestibility and rumen fermentation characteristic in growing goat. Twelve 

Jawarandu local male goats with body weight average of 20.83±7.42 kg and aged at 4-6 months old were randomly 

distributed into four blocks based on their body weight and received three dietary treatments namely C12, LU12, and 

LU18. The C12 diet with 1:12 of N:NFC ratio and without LU supplementation, the LU12 diet with 1:12 of N:NFC 

ratio and LU supplementation, the LU18 diet with 1:18 of N:NFC ratio and LU supplementation. The LU was 

supplemented at 5% of total feed. The feed digestibility test was conducted after 12 weeks of feeding trial period and 

continued by determination of rumen fermentation characteristics. Intake (g/d) and digestibility of nutrients were 

unaffected by treatments. The experimental diet did not alter the rumen fermentation characteristics of goats; though, 

before feeding, the ruminal propionic acid concentration was higher (P<0.05) in LU supplementation groups than that 

in control group. The before feeding ratio of non-glucogenic to glucogenic volatile fatty acids were lower (P<0.05) in 

LU supplementation groups than that in control group. The supplementation of LU might increase dietary NFC 

availability in growing goats.  The results of this study indicated that adding LU on diet could improve energy utilization 

by reducing the ratio of non-glucogenic to glucogenic volatile fatty acids. 
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1. INTRODUCTION 

Ruminant diet should provide nutrients needed not 

only for the host animal but also for rumen 

microorganisms. Energy and protein are sufficiently 

needed in diet especially at the stage of growing. 

Ruminant could utilize urea as a non-protein nitrogen 

source. Normally, urea would rapidly break down into 

ammonia (NH3) and consequently to low nitrogen 

utilization by rumen microorganisms [1].  In prior study, 

ruminal nitrogen release of limestone-urea mixture had 

slower than urea [2]. However, inclusion of limestone-

urea mixture in diet is still needed soluble carbohydrate 

to improve nutrients utilization during rumen 

fermentation. 

Dietary soluble carbohydrate can be measured by its 

non-fiber carbohydrate (NFC) fraction. Energy supply 

from NFC fraction composes of monosaccharides, 

oligosaccharides, starch, fructan and pectin substances 

[3]. It is hypothesized that a proper N to NFC ratio in the 

diet may increase rumen microbial growth which in turn 

improving feed digestibility and rumen fermentation. 

Advances in Biological Sciences Research, volume 18

9th International Seminar on Tropical Animal Production (ISTAP 2021)

Copyright © 2022 The Authors. Published by Atlantis Press International B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 1

mailto:jachmadi@gmail.com


  

 

The study was aimed to examine the effect of limestone-

urea mixture (LU) supplementation with different 

nitrogen (N) to NFC ratio in the diet on feed digestibility 

and rumen fermentation characteristic in growing goat.  

2. MATERIAL AND METHODS 

2.1. Material 

2.1.1. Animal and Experimental Diet 

Twelve natives male Jawarandhu crossbred goats 

about 4 – 6 months of age (BW = 20.83 ± 7.42 kg) were 

used in this study. Animals were randomly distributed 

into four blocks according to their body weight. 

Individual metabolic cages and access to fresh water 

were provided to animals. Experimental animals were fed 

on C12 diet (1:12 of N:NFC ratio, without 

supplementation of limestone-urea mixture), LU12 diet 

(1:12 of N:NFC ratio, with limestone-urea mixture 

supplementation), and LU18 diet (1:18 of N:NFC ratio, 

with limestone-urea mixture supplementation), 

respectively. Both LU12 and LU18 diets were 

supplemented with limestone-urea mixture at 5% of total 

feed. The limestone-urea mixture was prepared according 

to previously reported [2]. Nitrogen and Ca contents of 

limestone-urea mixture product were 10.66% and 

35.92%, respectively.  

2.2. Methods 

2.2.1. Sample Collection 

The experiment was conducted for 12 weeks.  After 8 

weeks of adaptation period to experimental diet and 

environment, feed digestibility test was conducted in 

each group. The last week of experimental period was the 

collection of rumen fluid sample. In the feed digestibility 

experiment, the feces excretion was collected daily 

before feeding and then weighted and homogenized. 

Twenty percent of feces samples were pooled according 

to dietary treatments over collection period as a 

representative sample for chemical analyses. Goat rumen 

fluid sample was taken using vacuum pump-connected 

stomach tube at before feeding and 3 h after feeding in 

the morning. The rumen fluid sample was used for 

volatile fatty acids (VFA) concentration analyses. 

2.2.2. Chemical Analyses and Statistic 

Chemical content of diet and feces were determined 

according to the methods of AOAC [4]. Ruminal 

concentration of volatile fatty acids was measured by 

using gas chromatography (GC-2010, Shimadzu, Tokyo, 

Japan) according to Zhang et al. [5]. 

Data were tested using analyses of variance 

(ANOVA) according to randomized completely block 

design. The blocking design was based on different body 

weight. Significant different between parameters were 

then performed by Duncan’s multiple range test. 

3. RESULTS AND DISCUSSION  

3.1. Feed Intake and Digestibility 

Dietary treatment did not affect the dry matter (DM), 

crude protein (CP), and neutral detergent fiber (NDF) 

intakes (Table 1).  This indicated that all diets had similar 

palatability. In this study, the highest level of dietary 

NFC was 46% (LU18 diet), and this diet did not have an 

effect on nutrient intake. Cannas et al. [3] reported that 

dietary NFC at a level of 36% does not affect the DM 

intake in sheep. Goat would start to lose appetite when 

level of dietary NFC is 56% in diet [6]. Excessive dietary 

non-structural carbohydrate would tend to result sub-

acute ruminal acidosis.      

Dietary N to NFC ratio treatment did not affect DM, 

OM and CP digestibility (Table 1). As a result, nutrient 

digestibility of C12 diet (control) was similar with those 

of LU12 and LU18 diets. The similar turnover of feed 

particle in the rumen might influence nutrient 

digestibility. Habib et al. [7] stated that passage rate of 

feed particle out of the rumen contributes to feed 

digestibility.  

Table 1. Feed intake and apparent digestibility 

 Parameters C12 LU12 LU18 SEM P value 

Daily Intake (g)      

Dry matter 675.87 552.22 565.27 25.79  0.10 

Crude protein   85.96   66.63   68.45   3.63 0.07 

NDF 343.84 254.96 240.60 16.73 0.06 

Digestibility (%)      

Dry matter 61.59 70.06 69.37 3.06 0.63 

Organic matter 63.19 72.86 71.55 2.96 0.52 

Crude protein 55.92 67.29 67.30 3.54 0.47 

NDF 48.49 55.90 46.86 2.44 0.16 

 

Advances in Biological Sciences Research, volume 18

2



  

 

3.2. Rumen Fermentation 
The increasing ratio of N to NFC in diet improved 

(P<0.05) before feeding ruminal C3 concentration (Table 

2). Ratio of non-glucogenic to glucogenic VFA was 

lowered (P<0.05) by increasing the N to NFC ratio at 

before feeding.  

Increasing NFC decreases the acetate proportion and 

increases propionate which are related to research of 

Song et al. [8]; Baurhoo and Mustafa [9] and Da-Cheng 

et al. [6]. Ma et al. [10] reported that the propionate 

fraction rises with the increasing NFC in the diet. After 

feeding period, ruminal C3 concentration and ratio of 

non-glucogenic to glucogenic VFA were not altered by 

the dietary treatment. This indicated that observation 

time needed to be longer than 3 h after feeding. Although 

VFA concentrations in C12, LU12 and LU18 diets 

remained similar, but before and after feeding VFA 

concentrations of diet with high N to NFC ratio (LU18) 

were numerically higher than those of C12 and LU12 

diets (Table 2). 

4. CONCLUSION 

Supplementation of limestone-urea mixture in the 

diet has a high energy for positive relationship between 

reducing non-glucogenic to glucogenic ratio of volatile 

fatty acids and energy utilization efficiency in growing 

goat.  
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